This article explores the relationships among anhedonia, depression, and schizophrenic symptomatology in chronic schizophrenia. To explore these relationships, factor analysis methods were used to analyze the latent organization of the variables. The Fawcett Clark Pleasure Capacity Scale-J'hysical Pleasure (FCPCS-PP) and the abridged version of the Beck Depression Inventory (BDI) were completed by 150 subjects who met research diagnostic criteria for definite chronic schizophrenia. The schizophrenic symptomatology was rated using the Positive and Negative Syndrome Scale (PANSS). Two separate exploratory principal components analyses were completed, followed by varimax rotation. The first was made on the correlation matrix comprising items from both the FCPCS-PP and PANSS and yielded a five-factor solution with virtually no overlap of the significant factor loadings for the items from each scale. The second was made on the correlation matrix comprising items from both the FCPCS-PP and BDI and yielded a two-factor solution with virtually no overlap of the significant factor loadings for the items from each scale. Confirmatory factor analyses corresponding to the two exploratory factor analyses were done to examine the goodness of fit of the five-factor solution versus a four-factor solution and the two-factor solution versus a one-factor solution. The five-factor and the two-factor solutions yielded the best fit to the data relative to the other models tested. The findings support the view that part of anhedonia is a construct that is distinct and separate from depression and schizophrenic symptomatology in chronic schizophrenia.
. Andreasen (1982) indicated that anhedonia is a negative symptom, but several rating scales evaluating negative symptoms did not include anhedonia (Fenton and McGlashan 1992) . Proposing a refinement of negative symptomatology, Carpenter et al. (1988) suggested that anhedonia is a persistent negative symptom. Kirkpatrick and Buchanan (1990) have shown, using the Chapman Physical and Social Anhedonia Scales (Chapman et al. 1976) , that deficit schizophrenia patients were significantly more anhedonic than nondeficit schizophrenia patients. Moreover, several prospective studies have shown that anhedonia constitutes a stable trait in schizophrenia (Keefe et al. 1991; Rey et al. 1994; Dollfus and Petit 1995) .
Using different anhedonia scales, several studies (review by Loas et al. 1996£>) have shown that only a minority of schizophrenia patients were anhedonic, the proportion varying from 8 percent to 45 percent.
Anhedonia is also a common feature of depression, and the specificity of that symptom in schizophrenia has been questioned by several authors. In a prospective study, Harrow et al. (1994) showed that depressive-like symptoms found in schizophrenia are related to neuroleptic use and that there was a strong link between neuroleptic use and anhedonia. Assouly-Besse et al. (1994) and Loas et al. (1995) have shown that anhedonia in schizophrenia patients is independent of depressive symptoms.
Concerning the etiology of schizophrenia, Rado (1962) and Meehl (1962 Meehl ( , 1989 proposed vulnerability models in which anhedonia was genetically determined and plays a central role. Moreover, the Rado and Meehl models have been cited in several studies purporting the genetic origin of anhedonia (see review in Loas 1996) . Concerning the treatment strategies of schizophrenia, anhedonia seems to be related to dopaminergic or noradrenergic deficits (Franklin 1978; Gray and Wise 1980) . Rating Scales. The subjects completed two self-rating scales: the French version (Delay et al. 1963 ) of the abridged form of the BDI (Beck and Beamesderfer 1974) and the FCPCS-PP (Loas et al. 1994) , which is a 12-item subscale extracted from the FCPCS (Fawcett et al. 1983) (table 2). The FCPCS-PP is a Likert scale and the subject is asked to imagine how much pleasure he or she could experience in each situation, regardless of its real-life applicability. Subjects rate their imagined response on a five-point scale, from "no pleasure at all" to "extreme and lasting pleasure." That subscale rates physical and sensorial features of pleasure and has shown satisfactory validity and reliability (Loas and Boyer 1995) .
The two self-rating scales were given to the patients with instructions to complete the questionnaires alone in an isolated room (private room for inpatients, free room for outpatients). For each patient one nurse was designated to help if necessary (reading difficulties, understanding of scale instructions) and to collect the questionnaire after completion.
One psychiatrist completed the French version (Lepine et al. 1989 ) of the PANSS (Kay et al. 1987) . Before the study several ratings using videotapes were done to explore the interrater reliability. For each video, the psychiatrists filled out the PANSS and after completing the rating the item responses were compared. When the range of the responses for each item was higher than 1, the responses were discussed to understand the reasons for the discrepancy. After several ratings, we noted that the ranges were not higher than 1 and thus that the training had increased the interrater reliability. From a psychometric point of view, our method to explore the interrater reliability of the PANSS before the study was questionable and it would be preferable to measure the interrater reliability for each item using the Cohen kappa or intraclass coefficients. The study was done from September 1994 to July 1996. Statistical Analysis. We conducted two separate exploratory principal components analyses (PCAs). The first was on the correlation matrix of the 42 items of the PANSS and the FCPCS-PP. The second was on the correlation matrix of the 25 items of the BDI and the FCPCS-PP. 4. Your spouse surprises you with a tender hug and tells you that "no one could have a better companion or lover." 5. You are skiing down a mountain very fast while still in good control of yourself.
6. You lie soaking in a warm bath.
7. You are skillfully flying an airplane by yourself on a clear day.
8. You lie basking in the sun on a relaxed weekend.
9. You sit savoring a good meal of well-prepared food.
10. Someone gently begins to scratch your back.
11. Someone who makes you feel loved wraps you in his/her arms and holds you close.
12. You spend a slow and gentle period of time in sexual foreplay with someone you love very much.
We used two tests to ensure the reliability of the correlation matrixes for the PCA: first the Kaiser Meyer Olkin measure of sampling adequacy (MSA) and second the Bartlett test of sphericity.
Several guidelines were used to select the number of factors: the Kaiser criteria (eigenvalue greater than 1), the Cattell scree test, and the interpretability of the factors. Orthogonal varimax rotation was then done and a saturation higher than 0.4 was retained to construct factor subscales.
Next, we conducted several confirmatory factor analyses (CFA) using the Structural Equations Program Manual (EQS, version 5.0; Bentler 1995) . In CFA, an investigator constructs a measurement model (a hypothetical factor structure) and specifies how covariances between a group of variables should have been caused by latent variables (underlying factors). The EQS program estimates model parameters based on the measurement model and then, using maximum-likelihood-based procedures, compares the estimated covariance matrix with the actual input covariance matrix. A measurement model producing a solution closely matching the input covariance matrix is a good fit to the data. The quality of the fit between estimated and solution models can be evaluated statistically with the chi-square test. If the chi-square is statistically significant, then the model being tested does not fit the data well. For large samples, a model may provide a good fit to observed data but will generate a statistically significant chi-square value. As a result, comparative fit indexes were developed. The fit index used was the EQS Comparative Fit Index (CFT). We used the Satorra-Bentler robust statistics to calculate a corrected CFI. These statistics are the most reliable statistics for evaluating covariance structure models under various distributions and sample sizes (Byrne 1994) . To quantify the underlying latent traits, their variance was fixed to 1 while the factor loadings between the scale items and the latent traits were all free to vary. The correlation between factors and the intercorrelation of the item error terms were left free to vary.
Several CFA were done on each PCA. In the first PCA on the PANSS and FCPCS-^P items, three models were tested: a four-factor model in which PANSS and FCPCS-PP items were divided into four dimensions (negative-physical pleasure, positive, disorganization, anxious-depressive), a second factor model in which the physical pleasure loads on the anxious-depressive dimension, and a five-factor model in which the FCPCS-PP items load on a separate dimension. The two four-factor models test the dependency hypothesis and the five-factor model tests the independency hypothesis.
In the second PCA on the BDI and FCPCS-PP items, two models were tested: a one-factor model in which the items load on single dimension and a two-factor model in which the items load on separate and distinct dimensions. The one-and two-factor models test respectively the dependent and independent hypotheses.
Results
Concerning the First PCA and the Corresponding CFA. The Bartlett test of sphericity indicated that the variables were interdependent (x 2 = 3215.45, p < 0.0001). The Kaiser-Meyer-Olkin measure of sample adequacy was above the 0.5 minimally accepted level (MSA = 0.75). The PCA shows 11 factors with an eigenvalue greater than 1, which collectively represents 66.8 percent of the variance. The scree test showed a break between the first five factors and the others. The interpretation of the factors allows the retention of these five factors, which represent 47.2 percent of the variance. After varimax rotation, the five factors were constituted as follows (table 3): The first factor represents 16.4 percent of the variance and contains six items of the Negative subscale of the PANSS, one item (G7: motor retardation) of the General subscale of the PANSS, and one item (P4: excitement) having a negative loading of the Positive subscale of the PANSS. The second factor represents 9.6 percent of the variance and contains, respectively, six and five items of the Positive and General subscales of the PANSS. The third factor represents 8.9 percent of the variance and contains the 12 items of FCPCS-PP. The fourth factor represents 6.7 percent of the variance and contains respectively one and five items of the Negative and General subscales of the PANSS. The fifth factor represents 5.6 percent of the variance and contains five items of the General subscale of the PANSS.
These five factors represent respectively the negative, positive, pleasure, disorganization, and anxious-depressive dimensions of the schizophrenic symptomatology (table 3) .
The CFA shows that the five-factor model produced a smaller chi-square (x 2 = 1303.54, #= 795, p = 0.00000) and a higher CFI (CFI = 0.745) than the two four-factor models. For the four-factor model with a pleasure-negative factor, the values were: % 2 = 1598.58, <% = 794, p = 0.00000, CFI = 0.597. For the four-factor model with a pleasure anxious-depressive factor, the values were: x 2 = 1379.74, df = 794, p = 0.00000, CFI = 0.706.
Concerning the Second PCA and the Corresponding CFA. The Bartlett test of sphericity indicated that the variables were interdependent (x 2 = 1339.25, p < 0.0001). The Kaiser-Meyer-Olkin measure of sample adequacy was above the 0.5 minimally accepted level (MSA = 0.80). The principal components analysis shows seven factors with an eigenvalue greater than 1, which collectively represent 62.1 percent of the variance. The scree test showed a break between the first three factors and the others; the interpretation of the factors allows the retention of the first two factors, which represent 37.2 percent of the variance. After varimax rotation the two factors were constituted as follows: the first factor represents 24 percent of the variance and contains the 13 items of the BDI; the second factor represents 13.2 percent of the variance and contains the 12 items of the FCPCS-PP (table 4) .
The CFA shows that the two-factor model produced a smaller chi-square (x 2 = 367.51, df= 275, p = 0.00016) and a higher CFI (CFI = 0.87) than the one-factor model (X 2 = 554.67, df= 275, p = 0.00000, CFI = 0.60).
Discussion
The study contained several limitations. These limitations concern the sample, the rating scales, and the statistical method.
Concerning the sample, the schizophrenia patients were receiving medication, and neuroleptic side effects, such as parkinsonism, could have influenced the results. It is important to note that the majority of the subjects received anticholinergic medications to control extrapyramidal side effects. The relationships between anhedonia and parkinsonism were not examined in our study. Because the majority of the schizophrenia patients received antipsychotics, it would be interesting to rate their adverse effects using the Simpson and Angus Extrapyramidal Rating Scale (EPRS) and then make a PCA on the FCPCS-PP and EPRS items to test the interdependency of anhedonia and parkinsonism. One of the main effects of parkinsonism is akinesia or retardation, and in our study the motor retardation item of the PANSS loads in the negative factor and not in the pleasure factor. Furthermore, this study was naturalistic and involved schizophrenia patients who presented different clinical forms and severe cases of the disease, and who were usually seen in a psychiatric hospital. Moreover, the majority of the patients were hospitalized and their evaluations were done during their hospitalization. It may be a mistake to mix inpatients and outpatients, as serf-ratings from outpatients would be more valid than those of inpatients. It is important to note that the inpatients were evaluated a few days before discharge to rate their usual clinical state. Despite that precaution their evaluation could have been influenced by the symptomatic exacerbation that had led to their hospitalization.
Several limitations were related to the choice of the different rating scales. In the schizophrenic symptomatology we have used the PANSS. That scale did not contain anhedonia items, unlike the Scale for the Assessment of Negative Symptoms (SANS; Andreasen 1984) . Several authors have underlined the heterogeneity of the scales rating negative symptomatology, but Fenton and McGlashan (1992) have shown that despite their inclusion of different items, there were high positive correlations between the scales when used to rate negative symptoms dimensionally. In our study only physical anhedonia was rated. There are several reasons for our choice. First, physical anhedonia represents a relatively pure form of hedonic deficiency less influenced by other psychological factors, such as anxiety. For example, the Social Anhedonia Scale (SAS) of Chapman et al. (1976) contains social-anxiety items as well as items tapping schizoid asociality. Also, physical and sensorial pleasures have higher transcultural validity than other forms of pleasure influenced by the culture, although physical anhedonia could be as culture-bound as social anhedonia Concerning physical anhedonia, we did not use the revised Physical Anhedonia Scale of Chapman and Chapman (1978) , although that scale is the one most frequently used by others. Because the aim of our study was to explore the relationships between anhedonia and schizophrenic symptomatology by the use of the factor analytic method, it was necessary to use Likert's rating scale. The revised Physical Anhedonia Scale is not a Likert scale but a Guttman's scale with dichotomic response, yes or no, rated 0 or 1.
For the evaluation of depression we used the abridged form of the BDI rather than other common scales (for example, Hamilton depression rating scale, HDRS; Montgomery-Asberg depression scale, MADRS). Norman and Malla (1994) have suggested that the evaluation of depression and negative symptomatology in schizophrenia would not be made by the same rater, so we have chosen a self-evaluation of depression rather than a heteroevaluation. Other authors disagree with Norman and Malla and prefer an assessment using the same methodology in order to avoid bias and make the results comparable. Because anhedonia is a subjective emotional symptom, self-evaluation represents the only valid assessment Like other emotions, pleasure is composed of at least three components: expressive, subjective, and physiological. The deficit of the subjective component of pleasure is by definition anhedonia. Several studies (Brown et al. 1979) have shown in different psychopathological disorders a discrepancy between the expressive and subjective components of pleasure rated respectively by observer and self-rating scales.
Moreover, as the rating scales were conceptually organized, the possibility of a halo effect or tautology cannot be eliminated. This potential source of bias should not be overemphasized. For the PANSS there are three a priori symptomatic dimensions: positive, negative, and general. The results of different factorial analyses (White et al. 1997 ) have shown various factorial structures with 3, 4, 5, 6, or 7 factors. For the BDI, several factor analyses have shown factorial structures with two or four factors (Beck and Beamesderfer 1974) .
The use of self-rating scales in schizophrenia is questionable notably with patients having profound deficits. The clinician's judgment about a patient's behavior and subjective complaints is often viewed as "objective" to be contrasted with the patients' uninterpreted complaints, which are viewed as "subjective." Objective methods are generally considered to be more reliable and thus more valid than self-reporting in schizophrenia. Moreover, the popularity of Schneiderian diagnostic criteria can also explain why the study of abnormal subjective experiences has been neglected.
Many authors think that the subjective symptoms can be reliably assessed. The first one was Huber, who provided a systematic and refined description of subjective complaints. The Huber group notes that schizophrenia patients were able to describe their subjective experiences (Huber et al. 1980 ). Since 1980, several rating scales for the assessment of subjective experiences appeared, allowing reliable assessments of these experiences (reviewed by Peralta and Cuesta 1994) .
Subjective symptoms using self-evaluations have been iteratively explored in cross-sectional or prospective studies in different groups of schizophrenia subjects (acute, chronic, with positive or negative symptoms) (Peralta and Cuesta 1994) .
We used two separate exploratory principal components analyses (EFA) in the statistical method, followed by orthogonal varimax rotation. First, our study was cross-sectional and the stability of the factorial structure must be confirmed using a followup study. Second, the CFA have confirmed the factorial structures found in the EFA. Those results were based on the best fit to the data relative of the other models tested, but the CFI was lower than the value recommended (a 0.9) by Bentler (1992) . Third, the ratio subjects/variables were respectively 3.57 and 6 for the two PCAs, but several authors (Gorsuch 1983) have suggested that a ratio above 5 allows a stability of the factorial structure. Our results must be replicated on larger samples.
One potential bias is that the number of factors could be reflected in the modality of the rating (self vs. observer evaluations) rather than the underlying organization of the items.
That bias is eliminated in our second PCA that concerned only self-evaluated items (FCPCS-PP and BDI). Moreover, several studies (e.g., Gark and Watson 1991) using self-and hetero-evaluations have shown various factorial structures that were not explained by the modality of responses.
Anhedonia and Negative Symptomatology. Anhedonia is not a negative symptom that covaries with the other "classical" negative symptoms to constitute a negative syndrome. The results of the PCA of the FCPCS-PP and PANSS items showed two different factors corresponding to pleasure and negative dimensions of the symptomatology. Moreover, the FCPCS-PP items had low or negative loadings on the negative factor, and the PANSS items of the negative factor had low or negative loadings on the pleasure factor. The CFA showed that the five-factor model yielded a best fit (lower chi-square, higher CFI) to the data than the four-factor model in which physical pleasure and negative dimensions constitute a single factor. If the whole notion of "negative symptoms" does not require that its components be statistically correlated, then anhedonia could be a negative symptom. However, Fenton and McGlashan (1992) have shown that despite their inclusion of only partially overlapping lists of items, the negative symptom scales were highly correlated as dimensional rating systems.
In a previous study (Loas et al. 1996a) , we have shown in a group of 61 chronic schizophrenia patients meeting RDC that the negative subscale of the PANSS and Brief Psychiatric Rating Scale (BPRS; Overall and Gorhaml962) did not correlate significantly with the PAS (Physical Anhedonia Scale) or the FCPCS-PP. Moreover the Social Interest Score (SIS) of the NOSIE-30 (Nurses' Observation Scale for Inpatients, 30 items) correlated with the negative, positive, and general subscales of the PANSS and BPRS. In the same study, the schizophrenia patients were dichotomized first into negative versus positive and second into low negative and high negative, and the PAS, FCPCS-PP, and SIS scores were compared between the subgroups of each dichotomy. The results did not show significant differences between the subgroups of each dichotomy for the PAS and the FCPCS-PP. Moreover, the SIS score was lower in the high negative subgroup than in the low negative subgroup. When anhedonia is rated directly, using self-evaluation, that dimension is not a negative symptom, and when anhedonia is rated indirectly, using the observer-rating scale (SIS), anhedonia is a nonspecific negative symptom. , using a method of cluster analysis on the PANSS in a group of 138 schizophrenia subjects, have suggested the existence of at least four groups of schizophrenia: positive, negative, mixed, and disorganized. The negative cluster had a significantly higher score on the SAS than the three other clusters, but there were no significant differences on the PAS.
Using the Frankfurt Complaint Questionnaire (FCQ), Peralta et al. (1992) have shown that there was no significant difference between 30 positive, 31 mixed, and 10 negative schizophrenia subjects (categorized according to the classification of Andreasen and Olsen) concerning the anhedonia and anxiety subscales of the FCQ. Stanghellini and Rica (1995) found similar results between 20 schizophrenia patients dichotomized into paranoid and nonparanoid groups.
Among the different rating scales evaluating the negative symptomatology, only the SANS contains anhedonia. Several studies (Andreasen 1982 (Andreasen , 1990 Andreasen et al. 1995) using that scale have shown that the anhedoniaasociality symptom complex correlated significantly with the other negative symptom complexes or the composite score (sum of the 30 items of the SANS). It is interesting to note that the subjective item of the anhedonia-asociality symptom complex is not correlated with the composite score of the SANS (Andreasen 1982) .
Using the FCQ, Peralta et al. (1992) found no significant correlation between the anhedonia-anxiety subscale of the FCQ and the SANS in a group of 71 schizophrenia patients meeting RDC. Liddle and Barnes (1988) , in a group of 52 inpatients with schizophrenia, did not find significant correlations between the anhedonia item of the Subjective Experience of Deficits in Schizophrenia (SEDS) and the negative items of the Manchester scale. In a personal study (Yon and Loas, in press) on 50 schizophrenia patients meeting RDC, we found no significant correlation (r = 0.24, p > 0.05) between the anhedonia item of the SEDS and the negative subscale of the PANSS.
In our study we did not take into account the primary versus secondary dichotomy concerning the negative symptoms. Carpenter et al. in 1988 have provided a rationale for distinguishing the primary enduring negative symptoms from the more transient negative symptoms secondary to other factors (depression, neuroleptic side effects). For Carpenter et al. (1988) anhedonia is a negative symptom that requires the same differential diagnosis to determine if it is a trait pathology in schizophrenia. Using the Schedule for the Deficit Syndrome, Kirkpatrick and Buchanan (1990) have shown that deficit schizophrenia patients had a higher score on the PAS than the nondeficit schizophrenia patients.
In our first PCA, the fact that anhedonia and negative symptomatology constitute distinct factors could be explained by the primary versus secondary distinction. Anhedonia could be a primary negative symptom, whereas the negative factor could represent negative secondary symptoms.
The reliability and validity of the primary/secondary distinction have been supported by several studies that may or may not use specific rating scales to make that distinction (Fenton and McGlashan 1992; Kirkpatrick et al. 1994; Kirkpatrick 1997) . Other authors doubt that those distinctions could be made in the absence of extensive longitudinal information or highly specialized rating scales and training methods (Flaum and Andreasen 1995) . In a multicenter sample of 462 subjects with nonorganic psychotic disorders, Flaum and Andreasen (1995) have examined the reliability of making the primary versus secondary distinction using interrater or test-retest designs. Reliability as quantified by kappa coefficients indicated only a fair degree of agreement for interrater reliability and a poor agreement for test-retest reliability. In that study it is important to note that the raters were not trained on the primary/secondary distinction.
Anhedonia and Depression.
Our results support the view that anhedonia is a dimension that is separate and distinct from depression in schizophrenia. The PCA of the PANSS and FCPCS-PP items shows two separate factors for anhedonia and depression, and that result is confirmed by the PCA of the FCPCS-PP and BDI items in which anhedonia and depression constitute two separate factors. The CFA confirmed the EFA results. First, concerning the PANSS and the FCPCS-PP, the CFA showed that the fivefactor model yielded a better fit (lower chi-square, higher CFI) to the data than did the four-factor model, in which physical pleasure and anxious-depressive dimensions constitute a single factor. Second, concerning the BDI and the FCPCS-PP, the CFA showed that the two-factor model yielded a better fit (lower chi-square, higher CFI) to the data than did the one-factor model in which physical pleasure and depressive dimensions constitute a single factor.
Anhedonia is a common feature of schizophrenia and depression, and several authors have shown that depressive symptoms are strongly associated with anhedonia in schizophrenia (Kitamura and Suga 1991; Sax et al. 1996) . Moreover, other authors demonstrated that anhedonia could be secondary to an associated depression in schizophrenia (Harrow et al. 1994) .
In a group of 193 inpatients with RDC major psychiatric disorders including notably a subgroup of 57 schizophrenia patients and unspecified functional psychotic patients, Kitamura and Suga (1991) have shown, in that subgroup, significant correlations between the anhedoniaasociality symptom complex of the SANS and the HDRS (r = 0.29, p < 0.05). Using a PCA of the SANS and HDRS items on the 193 psychiatric subjects, the authors have shown different factors for depression and negative symptomatology. Moreover, one of the factors contains 10 items including the 3 subjective complaints of negative symptoms and 5 items rating anhedonia. That result showed first that anhedonia constitutes a separate dimension from depression and second that anhedonia is associated with the subjective aspect of negative symptomatology in a sole dimension. Sax et al. (1996) found a correlation of 0.73 (p < 0.002) between the anhedonia-asociality symptom complex of the SANS and the HDRS in 17 drug-free schizophrenia subjects meeting DSM-III-R criteria. Harrow et al. (1977) examined the relationships between anhedonia and schizophrenic symptomatology in 187 psychiatric inpatients including 128 schizophrenia subjects. Anhedonia and schizophrenic symptomatology were rated using rating of videotapes. The results showed a significant but low correlation between anhedonia and depression (r = 0.19, p < 0.01). Kulhara et al. (1989) have studied in 95 schizophrenia patients the relationships between anhedonia, rated by the SANS, and depressive symptoms rated by the PSE and the HDRS. Anhedonia was significantly correlated with retardation, slowness, and lack of energy, but the correlations with other characteristics of depression (depressed mood, anxiety, guilt, and somatic concerns) were not significant. The authors concluded that anhedonia and depressive symptoms probably originate from different underlying processes. Assouly-Besse et al. (1994) in a group of 51 schizophrenia patients found no relationships between physical anhedonia, rated by the PAS, and depressive symptoms, rated by the MADRS.
The discrepancy between the above studies could be explained by the use of different rating scales. Moreover, the existence of significant correlations between anhedonia and depression rating scales in schizophrenia is not incompatible with the independence of those two dimensions (Kitamura and Suga 1991) .
Is Anhedonia a Specific Dimension in Chronic Schizophrenia?
Schizophrenia Bulletin, Vol. 26, No. 2,2000 In a followup study Harrow et al. (1994) have explored the relationships between anhedonia, akinesia, and neuroleptics and the presence of a full depressive syndrome in schizophrenia years after the acute phase. Fiftythree schizophrenia subjects were studied prospectively at index hospitalization and followup 4.5 years later. The results have shown that more than 30 percent of the schizophrenia patients showed full depressives syndromes during the followup year. Schizophrenia patients taking neuroleptics were significantly more likely to show full depressive syndrome than those not taking neuroleptics during the followup year. Moreover, anhedonia, rated by a 6-point observer scale, was higher in schizophrenia patients taking neuroleptics than those not taking neuroleptics. The authors concluded that one factor involved in the depressive-like symptoms found in schizophrenia could be the interference by neuroleptics with the dopamine reward system. One limitation of that study is the use of an unreliable anhedonia rating scale rather than usual scales (PAS, SAS, FCPCS).
Several studies have shown that anhedonia in schizophrenia is not explained by an associated depression. In 1995 Loas et al. compared the PAS and FCPCS-PP scores between two groups of schizophrenia patients dichotomized into nondepressive subjects and depressive subjects using 12 as the cutoff on the abridged version of the BDI. The two groups did not differ significantly on the scores of the above scales.
Moreover, Assouly-Besse et al. (1996) compared 40 nondepressed schizophrenia patients, 11 depressed schizophrenia patients, 28 depressed nonschizophrenia subjects, and 72 nondepressed and nonschizophrenia subjects in a factorial plan (2 X 2) to explore the effect of depression and schizophrenia and their potential interaction on anhedonia. For physical anhedonia, rated by the PAS, analysis of variance showed two significant effects without interaction. Fourteen percent of the anhedonia was explained by schizophrenia, 13 percent was explained by depression, and 73 percent was not explained. The authors concluded that physical anhedonia could be an intrinsic factor. Meehl (1962 Meehl ( , 1989 has proposed a vulnerability model of schizophrenia in which a genetically determined neural integrative defect (schizotaxia) led to schizotypy, a personality showing ambivalence, aversive drift, dereism, autism, and cognitive slippage. Given unfavorable polygenic potentiators and adverse life experiences, approximately 10 percent develop schizophrenia. For Meehl, hypohedonia is one of the polygenic potentiators.
Anhedonia: A Specific Dimension in Schizophrenia?
The New York High-Risk Project (Erlenmeyer-Kimung et al. 1993) has shown that anhedonia is an early predictor of later schizophrenia-related psychopathology. The authors have followed subjects at risk for schizophrenia or affective disorders and low-risk controls from childhood to adulthood. The subjects were children of parents with schizophrenia, children of parents with major affective disorders, and children of normal parents. Attentional tests were given at the mean age of 9.5 years, and the PAS were completed at the mean age of 19.2 years. Psychopathological outcomes were rated using the Schedule for Affective Disorders and Schizophrenia-Ufetime Version with the latest date of followup corresponding to the subjects' mean age of 27 years. The results showed, only in subjects at risk for schizophrenia, that anhedonia is associated with social isolation in both sexes and with psychosis in females.
Physical anhedonia in schizophrenia could be a polygenic trait that increases, in schizotypy, the likelihood of decompensation into schizophrenia. That trait could explain, in part, the variance of the physical anhedonia not linked to the diagnosis of schizophrenia or depression. Rado (1962) and Meehl (1962) conceptualized anhedonia as trait pathology, but no one can deny that depressed patients have anhedonia and that neuroleptic drugs can induce anhedonia. That enduring and primary trait is not die only source of anhedonia.
The study of subjective symptoms in schizophrenia has been limited to delusions and hallucinations. Other abnormal subjective experiences, like anhedonia, have been neglected. Several authors (reviewed by Peralta and Cuesta 1994) using reliable rating scales have shown high internal consistency (Cronbach's a > 0.8) suggesting that subjective experiences constitute a single psychopathological dimension. Moreover, factor analyses of different groups of schizophrenic symptoms including subjective experiences have shown that the subjective experiences are grouped into one independent factor (Zinner et al. 1990) .
In a group of 193 inpatients with major psychiatric disorders, die SANS and Hamilton rating scale for depression items were factor-analyzed yielding nine factors. The second factor contained 10 items representing anhedonia (5 items) and the subjective complaints of three of the four omer components of the SANS (affective flattening, avolition-apathy, inattentiveness) (Kitamura and Suga 1991) . Physical anhedonia could be related to other subjective symptoms and not with objective symptoms.
Conclusion
A part of physical anhedonia could constitute, in chronic schizophrenia, a specific dimension that is independent of depression and negative symptomatology. Two hypotheses can be proposed. First, that anhedonia constitutes the main characteristic of a particular syndrome in chronic schizophrenia and second, that there exists a subgroup of chronic schizophrenia patients characterized by severe anhedonia.
Concerning the first hypothesis, several studies have shown the stability of anhedonia in schizophrenia (Keefe et al. 1991; Katsanis et al. 1992) . Moreover, two different 3-year followup studies have confirmed the trait-interpretation of anhedonia in schizophrenia (Rey et al. 1994; Dollfus and Petit 1995) . Exploring the second hypothesis, Loas et al. (1996fc) compared 32 anhedonic chronic schizophrenia patients (PAS score at least 2 SD above the mean for the norms of controls in a French sample) with 128 hedonic chronic schizophrenia patients (PAS score lower than 2 SD above the mean for the controls) on clinical and psychometrics variables. Using a discriminant analysis on the PANSS, BDI, and BPRS, the results have shown that anhedonic schizophrenia patients had more hallucinatory behavior, disorientation, blunted affect, social withdrawal, and cognitive distortions, and less anxiety and displeasure than hedonic schizophrenia patients. That subgroup of severely anhedonic chronic schizophrenia patients could be, according to Meehl's (1989) schizotaxia hypothesis, decompensated schizotypes in relation to low hedonic potential (one of the polygenic potentiators).
